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$EVWUDFW
7KHSDSHUSUHVHQWVDQDSSURDFKWRUHSDLUDQGVWUHQJWKHQLQJRIWKHURDGVWHHOEULGJHRYHU%RVXWULYHULQ6HUELD,QWKHSUHYLRXV
SHULRG EULGJH VWUXFWXUH VXIIHUHG VHULRXV GDPDJHV LQFOXGLQJ FRUURVLRQ RI VWHHO PDWHULDO G\VIXQFWLRQDOLW\ RI SLOODU EHDULQJV
GHWHULRUDWLRQRIGLODWDWLRQVFUDFNHGDVSKDOWSDYHPHQWOD\HUDQGRWKHUPHFKDQLFDOGDPDJHV)LUVWO\LQRUGHUWRFKRRVHDSURSHU
UHSDLU WHFKQLTXH LGHQWLILFDWLRQRI EDVLFPDWHULDOZDVSHUIRUPHGE\ DQDO\]LQJ WKHPHFKDQLFDO SURSHUWLHV RI WKH VDPSOHV WDNHQ
IURPWKHVWHHOHOHPHQWV)ROORZLQJ WKHLGHQWLILFDWLRQRIDVWHHOFODVVDOORZDEOHVWUHVVHVDQGXOWLPDWHVWUHVVHVRIVWUXFWXUHZHUH
GHWHUPLQHG$OOW\SHVRIORDGVLQWKHSUHYLRXVVHUYLFHOLIHRIWKHEULGJHDVZHOODVSRVVLEOHORDGVIRUWKHIXWXUHH[SORLWDWLRQZHUH
FRQVLGHUHG7KHUHDOL]DWLRQRIUHSDLU LVGLYLGHG LQWR WKUHHH[HFXWLRQSKDVHV7KHILUVWSKDVHLQFOXGHVUHVWRULQJEULGJH WRSURSHU
FRQGLWLRQ WKH UHSDLU RI FRUURGHG DQG GHIRUPHG VWHHO HOHPHQWV UHSDLU RI EHDULQJV GLODWDWLRQ HQDEOLQJ UHSDLU RI ULYHU SLHUV
DQWLFRUURVLRQSURWHFWLRQDQGQHZSDYHPHQWOD\HU6HFRQGSKDVHUHIHUVWRWKHLPSURYHPHQWRIWUDIILFFKDUDFWHULVWLFVRIWKHEULGJH
LH LPSURYHPHQWRI WUDIILFIORZE\SDYHPHQWHQODUJHPHQW,QDGGLWLRQSRVVLEOHPHDVXUHVWRLPSURYHWKHFKDUDFWHULVWLFVRI WKH
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HQODUJHGULYHZD\DQGSHGHVWULDQSDWKV
HQDEOHUHOLDEOHLQVWDOODWLRQJXLGDQFHRQWKHEULGJH
VWUHQJWK WKH EULGJH VWUXFWXUH RU FKDQJH WKH VWUXFWXUDO VWDWLF V\VWHP DQG KHQFH UHVROYH WKH SUREOHP RI
H[FHHGHGVWUHVVHVLQVRPHVWUXFWXUDOHOHPHQWVDVZHOODVXQIDYRUDEOHG\QDPLFFKDUDFWHULVWLFVRIWKHEULGJH
3URSRVHGUHSDLUVROXWLRQ






2.1. The first phase of repair - restoring the bridge to the proper condition 
2.2. Steel truss 
&KDUDFWHULVWLF UHSDLU GHWDLOV RI FRUURGHG DQG GHIRUPHG VWHHO VWUXFWXUH HOHPHQWV DUH VKRZQ LQ )LJXUHV  )RU
HOHPHQWV ZKHUH GHODPLQDWLRQ DQG VSDOOLQJ RI VWHHO ZHUH REVHUYHG DV FRQVHTXHQFH RI FRUURVLRQ UHSDLU VROXWLRQ
HQYLVDJHG WKH LQVHUWLRQRIQHZVWHHOVKHHWVEHWZHHQ WKHSURILOHVDERYH WKHH[LVWLQJVKHHWVDQGRUDGGLWLRQRIVWHHO










































































RI WKH PDLQ WUXVV $OVR UHSODFHPHQW RI WKH H[LVWLQJ SDYHPHQW OD\HU  PP WKLFN ZLWK QHZ 00$ PHWK\O
PHWKDFU\ODWHSDYHPHQWOD\HURQWKHURDGZD\SHGHVWULDQSDWKVDQGFXUEV)LJXUH±GHWDLOLVSODQQHGZLWKLQWKLV
SKDVH










ORQJLWXGLQDO  IODW VLGHV RI WKH SLHUV )LJXUH  VKRXOG EH SHUIRUPHG $V UHLQIRUFHPHQW *)53 URGPD\ EH XVHG
)LJXUH5HFRPPHQGHGGLDPHWHU RI WKH URGV LV PP DQG WKH\ DUH SODFHGRQ HDFK IRXUWK EULFN URZRI SLHU
KHLJKW DERYH WKH KLJK ZDWHU OHYHO 7KH XVXDO OHQJWK RI WKHVH URGV LV  P 5RGV DUH EHLQJ PRXQWHG RQ WKH
ORQJLWXGLQDOSLHU VLGH LQ WKH WRWDO OHQJWK ZLWKRXW FRQWLQXLQJ$OVR UHSRLQLWLQJZDVSODQQHGDV D UHSDLUPHDVXUH












SDYHPHQW VWUXFWXUH H[LVWLQJ SHGHVWLUDQ SDWKV DQG E\ DVVHPEOLQJRI QHZ HPEHGGHG FXUEV )LJXUH   GHWDLO D
3URWHFWLRQRIWKHERWWRPIODQJHRIWKHPDLQWUXVVIURPZDWHUSHQHWUDWLRQDQGLWVLQIOXHQFHLVSURYLGHGLQWKHVDPH
PDQQHUDVGHVFULEHGZLWKLQWKH3KDVH)LJXUHGHWDLOE








2.4. The third phase of repair - construction of new piers with supports in place of current joints 
'\QDPLFDQDO\VLVRIWKHH[LVWLQJEULGJHVWUXFWXUHVKRZHGWKDWWKHIXQGDPHQWDOIUHTXHQF\RIRVFLOODWLRQVLV§
+]ZKLFKLVFORVHWRWKHIUHTXHQF\UDQJHRISHGHVWULDQVZDONWR+]WKDWLVXQIDYRUDEOHLQWHUPVRIIXQFWLRQDOLW\
)LJXUH  VKRZV SURSRVHG VROXWLRQ ZKLFK ZRXOG FKDQJH WKH VWDWLF DQG G\QDPLF V\VWHP RI WKH EULGJH 
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UHTXHVWHGSKDVHGH[HFXWLRQRIZRUNV$OVRWKHIXOILOOLQJWKHIXQFWLRQDOLW\FRQGLWLRQVLQWHUPVRIG\QDPLFUHVSRQVH
RI WKH EULGJH VWUXFWXUH KDV EHHQ D SDUWLFXODU SUREOHP EHFDXVH LW ZDV QHFHVVDU\ WR LQFUHDVH WKH FKDUDFWHULVWLF
IUHTXHQF\RIWKHEDVLFYLEUDWLRQWRQH7KHRQO\VROXWLRQLVWRFKDQJHWKHVWDWLFDQGG\QDPLFV\VWHPZKLFKFRXOGEH
DFKLHYHGE\FRQVWUXFWLRQRIQHZSLHUVZLWKVXSSRUWVLQSODFHRIFXUUHQWMRLQWV,QDGGLWLRQVRPHRULJLQDOWHFKQLTXHV
RI UHSDLU DQG VWUHQJWKHQLQJ DUH EULHIO\ SUHVHQWHG ZLWK ZKLFK VDIHW\ ORDG EHDULQJ FDSDFLW\ GXUDELOLW\ DQG
VHUYLFHDELOLW\RIWKHH[LVWLQJVWUXFWXUHFRXOGEHLQFUHDVHG
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